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n astronaut orbits the earth, commercial jet 
flights link continents cutting hours off 
travel times of a decade ago. Travel of the fu- 
ture, both on the earth and off, has stimulated 
the imaginations of the general public. 


Yet flights across oceans and shots into space 
have done little to ease the everyday problem of 
getting to the office or plant. The problem of 
making a downtown shopping trip isn't a prob- 
lem of outer space, but simply the problem of a 
parking place. 


Traffic congestion, a threat to the normal 
growth of all our cities, is today’s most critical 
urban development problem. Metropolitan areas 
around the world are losing the struggle to 
unravel the traffic tangle. 


Systems of mass rapid transit capable of mov- 
ing large numbers of people from one part of a 
metropolitan area to another easily and quickly 
are being studied in the hunt for the best solu- 
tion to traffic congestion. Although conventional 
subway and elevated railways are being con- 
sidered, the most discussed and possibly least 
understood of all mass transportation systems 
is monorail. 


Monorail as an idea is more than a century old. 
But a monorail system operating in regular pas- 
senger service in a highly populated urban area 
is relatively new. The Seattle Alweg monorail 
is the world's first full-scale supported mono- 
rail system carrying out everyday duty as mass 
rapid transit. The Alweg monorail offers a mod- 
ern solution to a modern problem. 
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The unique loading and unloading system used in Seattle 
eliminates congestion caused by using the same doors 
for exits and entrances. Passengers exit on one side 
boarding passengers enter on the other 


The 1.2-mile ride to the fairgrounds on the monorail 
takes less than two minutes as trains reach speeds be 
tween 50 and 60 miles an hour. 


he Seattle World's Fair, dedicated to exploring 

the future, has made practical use today of a 
transportation system never before utilized as 
modern mass rapid transit. 


In Seattle, the installation of an Alweg monorail 
to downtown Seattle provided both a popular sym- 
bol of the Fair and the solution to a complex traffic 
problem in and around the Fair site. 


The installation of an Alweg monorail system in 
Seattle has also demonstrated convincingly that 
monorail is capable of performing successfully the 
complex task of moving large numbers of people 
within an urban area — the basic function of any 
mass transit system. 


The World's Fair site in Seattle is bordered on the 
west by water, the north by a large hill and resi- 
dential area and no major arterials extend 
through the Fair area from the north or south. To 
handle anticipated crowds, the Fair officials knew 
a mass transit system linking the fair to down- 
town Seattle was essential. The monorail system 
developed by Alweg was chosen. 


Seattle's monorail installation reflects more than 
10 years of research and development by Alweg. 
The first experiments on a modern monorail sys- 
tem began in 1952 at the Alweg test center. A five- 
eights scale system was put to practical use at 
Disneyland in 1959 and became an immediate hit 
at the famous amusement center and has contin- 
ued to be Disneyland’s most popular ride. 


But the Seattle system was the first practical dem- 
onstration of monorail as mass rapid transit in an 


urban area. The success of the Seattle installation 
can be measured by the average of over one million 
passengers a month riding monorail during the 
World's Fair. Approximately half of the people on 
the Fairgrounds on any given day are monorail 
riders. More than 90 per cent of Fair visitors ride 
at least once during their visit to the Fair. 


he monorail principle of using a single beam or 
track instead of the common two-rail system 
is traceable back to 1821 when a simple freight line 
operated on the London docks. Today, city land 
values, construction costs and greatly increasing 
traffic congestion has brought monorail to the 
front as a system being considered for urban duty 
as modern mass rapid transit. 


The Seattle visitor bound for the World's Fair 
receives a first introduction to the Alweg monorail 
at the Westlake Mall in downtown Seattle where 
a pleasant and well-lighted terminal spans Pine 
Street, one of the city’s busiest. 


Tickets are purchased at booths in the Mall, an 
area decorated with dozens of plants and small 
green trees. The monorail passenger is carried to 
the terminal platform on speed ramps — moving 
rubber belts. 


The system's two trains, commonly called the “red 
train” and the “blue train,” make complete round 
trips to the World's Fair site every five minutes. 
The frequent trips, plus the 450-passenger capac- 
ity of each train, gives the system the ability to 
carry up to 10,000 passengers each hour. 


Moving quietly on rubber tires, the trains enter 
the terminal, unload passengers onto the center 
platform, then take on boarding passengers from 
the outside platforms. 


The 1.2-mile trip to the Fair takes less than two 
minutes. The rubber pneumatic tires permit more 
than three times the traction of steel wheels on 
steel rails. Acceleration is limited only by passen- 
ger comfort. The trip over stop lights and street 
traffic below offers a glimpse of Puget Sound and 
the city of Seattle through the wide windows of 
the monorail train. 


Complete sets of driving controls at each end of the trains used in Seattle make possible a "two driver" system for manual 


operation. The Alweg system hos been designed for completely modern automatic operation, similar to automatic elevators. 


The front seats of the monorail trains are popular with the passengers, who enjoy the above-the-street ride seated 


comfortably behind large contoured glass windows. Passengers have a sweeping view from 25 feet above the city. 


1. How fast can monorail trains travel? 


The Seattle system trains were designed for a 
maximum speed of 70 miles per hour, but nor- 
mal operating conditions call for a maximum 
speed of between 50 and 60 miles per hour. 
Speeds of up to 85 miles per hour would be 
practical in areas with longer distances be- 
tween stations. 


. Can switches be used in a monorail system? 


A switch utilizing a flexible aluminum beam 
that permits trains to cross at normal operating 
speeds has been in use since 1957 on the Alweg 
test track. A concrete beam switch designed for 
maintenance and storage areas where trains 
travel at reduced speeds has been in use at 
Disneyland since 1959. A third practical system 
has been designed that would use a “traverser” 
beam to move an entire train sideways from one 
beam to another. 


. Can monorail trains climb hills? 


The excellent traction of rubber on concrete 
permits monorail trains to climb grades of up 
to 12 per cent. In normal operation, however, 
grades are limited to 7 per cent for most com- 
fortable riding. 


. In cold climates, how can snow and ice be re- 
moved from the beams? 


Two electrical cables can be cast in the concrete 
beam directly under each of the two drive 
wheels and the beam surface would be heated 
to melt snow as it fell. 


. Is a monorail system as safe as regular rail 
transportation? 


Because the monorail trains straddle the beam, 
derailment is impossible. In addition, each sta- 
bilizing and guiding wheel has a hard rubber 
safety wheel that would take over in case of a 
blowout. Fail-safe brakes, speed control sys- 
tems and other safety features of the system 
make monorail perhaps the world’s safest 
transportation system. 


hat goes into the building of the Alweg 

monorail system? More than 15,000 tons 
of concrete, almost 1,000 tons of steel, plus a 
decade of research and development and count- 
less hours of planning and labor were moulded 
into the finished Seattle installation. 


But from the start of actual construction to the 
date of the inauguration of Alweg's “blue train” 


just 10 months went by. Only eight months were 
required to complete the terminals and structural 
work in Seattle. 


The first step in construction came when a mobile 
drill rig began boring shafts for the foundations 
for the system's “T-shaped” pylons that support 
the monorail beams. These foundations were 
sunk 25 feet below street level. The shafts them- 
selves were 414 feet in diameter, minimizing in- 
terference with underground utilities. 


When foundation work had been completed, the 
“T-shaped” pylons were formed and cast prone 
on the street adjacent to where they were to 
stand when completed. These pylons, 25 feet high, 
were lifted into place on their foundations with 
a single 75-ton crane and bolted to the founda- 
tion with high strength steel anchor bolts. 


The beams are manufactured of pre-stressed con- 
crete. These beam sections, up to 100 feet in 
length, were brought to the construction site by 
truck as needed. Two mobile cranes placed the 
finished beams in position and the beams were 
bolted to the supporting pylons. The two cranes 
were capable of positioning 18 beams in a normal 
working day. 


The beams are 3 feet wide and 5 feet high and 
each beam has a hollow core to reduce weight and 
save materials. Curved beam sections were made 
to reach 75 feet in length. 


The Seattle monorail structure is supported by 
pylons measuring four feet square at street level. 
These pylons occupy one normal traffic lane, but 
the Alweg monorail system is capable of handling 
rush hour traffic that if being moved by auto- 
mobile would require 16 lanes of freeway. 


Finished construction, the clean lines of the 
beamway and the bright and pleasing terminals, 
offers a pleasant contrast to any other above-the- 
surface mass transit system ever built. 


During the eight months of construction, traffic 
on Fifth Avenue, one of Seattle’s busiest streets, 
was permitted to flow freely around the construc- 
tion area. Three lanes were kept open to traffic 
during almost all of the construction period. 


A monorail structure is the simplest and most 
economical mass rapid transit right-of-way to 
build. The route chosen can take advantage of 
available right-of-way. It is possible to build a 
level beamway over uneven terrain by utilizing 
pylons of the same design up to 35 feet. A com- 
pleted dual beamway similar to the Seattle in- 
stallation is capable of moving twice the number 
of people at less than one fourth the cost over a 
route occupying one tenth the space of an eight- 
lane freeway. 


f you are a commuter of the future, the chances 
are you'll be riding monorail in your metropoli- 
tan travels. When city planners and transit au- 
thorities examine their mass transportation prob- 
lems, the complicated question of how to get there 
easily, quickly and economically seems best an- 
swered by monorail. 


By definition, mass rapid transit means public 
transportation able to utilize its own right-of-way 
avoiding the everyday handicaps of car, truck and 
bus surface tangles. Available right-of-way on the 
surface is available at extreme expense in most 
urban areas and in many cities around the world 
is not available at any cost. 


The loss of readily available surface right-of-ways 
for mass rapid transit indicates all future mass 
transit systems will be forced below ground or 
above the surface. 


The cost of subways is estimated at a minimum of 
$10 million a mile. This may run as high as $50 
million a mile where unfavorable soil conditions, 
underground water and utility problems are en- 
countered. Consequently, new underground sys- 
tems are too expensive for most cities. 


Alweg monorail, the cleanest, most attractive and 
most quiet above-the-surface transportation sys- 
tem ever developed, will find increasing acceptance 
in cities around the world seeking answers to the 
mass transit problem. 


Cost, always an important factor in selecting a 
transit system, is also heavily in favor of monorail. 
At an average of between $214 to $314 million a 
mile, monorail is roughly one-third the cost of the 
other available mass transportation systems. 


Monorail basic costs, which are for a complete and 
ready-to-operate system, are reasonable enough to 
make monorail a self-supporting transit system 
capable of paying its own way. The simple con- 
struction pattern also makes monorail installation 
time less than any other transportation system. 


But it isn't just the city treasurer who will look 
to monorail as the best available urban transit 
system. Light and airy trains, safe travel, fast 
schedules and comfortable riding have already 
won the enthusiastic approval of millions of Alweg 
passengers. 


The wide acceptance of monorail by merchants 
and property owners whose businesses are located 
along the monorail right-of-way and near the 
terminals has been encouraging to transit and city 
officials contemplating new monorail installa- 
tions. Monorail projects of the future will include 
systems similar to what was seen in Seattle, regu- 
lar main trunk line commuter routes and longer 
lines connecting nearby cities. 


A monorail system carrying thousands of city- 
bound commuters in the morning may be utilized 
for fast freight service during off-hours and 
through the night. 


Restrictions on mass rapid transit have been 
largely restrictions of the imagination. Monorail 
in the future promises to do for urban transporta- 
tion what the jet accomplished in air travel and 
once again make mass rapid transit the popular 
way to go. 


lweg’s monorail trains, basically alumi- 
num fabrication, combine lightweight 
aircraft structural techniques with depend- 
able propulsion, electrical and braking 
equipment proven in wide use in other types 
of transit vehicles. 
Each train is made up of two cars and each 
car is divided into two sections, giving the 
full trains used in Seattle four sections. 
These trains can be operated from either 
end and each train has two complete sets of 
driver controls. 
The trains are 122 feet long, 10 feet, 3 
inches wide, and 14 feet high. 
The trains ride on dual pneumatic rubber 


tires 391% inches in diameter and have addi- 
tional horizontal pneumatic rubber tires 25 
inches in diameter for stability and guiding. 


| The tires are nylon tubeless. Each train has 


eight complete sets of driving and stabiliz- 
ing wheels giving the train 64 wheels. These 
wheel units are “bogies” (illustrated in 
yellow). 

Each train is powered by eight 100 horse 
power electric motors (shown in red), one 
motor for each set of driving wheels. Driv- 
ing power is transmitted from the driving 
motor by propellor shafts via a double re- 
duction gear box to the wheels. 

Braking equipment is an air operated sys- 
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tem (illustrated in green) in conjunction 
with dynamic braking. Utmost considera- 
tion has been given to safety and reliability. 
The mechanical brake is of a “fail-safe” 
type.” In case of air pressure failure, the 
brakes will be applied automatically, giving 
a deceleration rate close to the required 
emergency rate. 

The heart of the train's electrical system is 
the main control package (illustrated in 
orange), which controls, governs and sets 
the acceleration and deceleration steps. The 
control package performs more electrical 
operations automatically that otherwise re- 
quire manual operation. 


Trains are powered by 600 volts D.C., ob- 
tained from contact rails, positive and nega- 
tive, running alongside the beam and picked 
up by current collector shoes installed in the 
monorail cars. 

The seating arrangement in the Seattle 
trains has been designed for either direction 
operation. Each train has seating space for 
124 passengers and standing room that 
brings the total carrying capacity up to 450 
passengers. The seating arrangement and 
the type of underframe construction used 
permits an absolutely flat floor. 

Total weight of each train is approximately 
100,000 pounds. 


Although the trains used in Seattle are four- 
section trains, longer trains could be util- 
ized on a full mass rapid transit system by 
employing standard coupling devices. As 
each train has one motor for each set of 
driving wheels, power does not influence 
train lengths. Normally, the limiting factor 
would be the length of the individual station 
platforms and the desirability to use shorter 
trains running on freguent schedules. 


ALWEG RAPID TRANSIT SYSTEMS OF WASHINGTON STATE, INC. 
1900 FIFTH AVE., SEATTLE 1, WASHINGTON 


Subsidiary of Wegematic Corporation 
660 Madison Ave., New York 21, New York 
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